October 19, 2016

Arthur Burbank
USDA Forest Service
4350 South Cliffs Dr.
Pocatello, ID 83204

Subject: Biological Selenium Removal Treatment Technology
Fluidized Bed Bioreactor Pilot Study
September 2016 Progress Report

Dear Art,

This progress report summarizes key activities in September 2016 associated with the
fluidized bed bioreactor (FBR) pilot study located near Hoopes Spring. This pilot study is
being conducted as part of the Smoky Canyon Mine Remedial Investigation/Feasibility
Study (RI/FS) to provide information on the effectiveness of the active biological treatment
system in removing selenium and other COPCs from South Fork Sage Creek Springs and
Hoopes Spring. Operation and monitoring of the pilot study follows the Pilot Study Work
Plan and Sampling and Analysis Plan (Work Plan/SAP), Biological Selenium Removal
Treatment Technology Fluidized Bed Bioreactor (prepared by Formation Environmental,
dated September 2014, with revised text and tables dated March 5, 2015), along with Work
Plan/SAP Addenda 01 through 04.

Weekly sample collection during the 12-week performance testing period was completed on
June 28, after which sampling has been conducted every other week. The system is
currently operational, and samples collected during the month of September were analyzed
for both the full and focused analyte list, as specified in the Work Plan/SAP.

The following sampling events were conducted in September 2016:
o Week 21 sampling on September 2 (third quarter sample, full analyte list)
o Week 23 sampling on September 15 (focused analyte list)

o Week 25 sampling on September 28 (focused analyte list)

Identification of Deliverables and Data Transmittals

At the time of this report, the 12-week performance testing has been completed, and
laboratory data for Weeks 21, 23, and 25 of the every other week testing period have been
received. The Week 21 sample was the third quarter sample, and was analyzed for the full
analyte list. Preliminary laboratory data are presented in Table 1.1 (full analyte list) and
Table 1.2 (focused analyte list). Field data for Weeks 21, 23, and 25 of the every other
week monitoring period are presented in Table 2.

There were no outstanding deliverables or transmittals for the month of September.
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Upcoming Activities

The following activities associated with the FBR pilot study are planned through October
2016:

o As per the Work Plan/SAP, sample collection will continue every other week
(focused analyte list only).

o Preparation of the Work Plan/SAP for Phase 2 of the FBR treatability study, which
includes addition of ultra-filtration and reverse osmosis and an increase in treatment
system flow capacity.

Please contact me if there are questions regarding this monthly progress report.

Sincerely,

Monty Johnson
Environmental Engineering Manager
J. R. Simplot Company

cc: Arthur Burbank — USDA Forest Service, 410 East Hooper, Soda Springs, ID 83276 (2 copies)
Sherri Stumbo — USDA Forest Service, 4350 South Cliffs Dr., Pocatello, ID 83204
Rick McCormick - CH2M, 322 East Front St., Suite 200, Boise, ID 83702 (2 copies)
Wayne Crowther — IDEQ, 444 Hospital Way, Suite 300, Pocatello, ID 83201
Colleen O’Hara-Epperly — BLM, 4350 South Cliffs Dr., Pocatello, ID 83204
Matt Wilkening — USEPA, 950 W. Bannock St., Suite 900, Boise, ID 83702
Sandi Fisher — FWS, 4425 Burley Dr., Suite A, Chubbuck, ID 83202
Kelly Wright —Shoshone-Bannock Tribes, P.O. Box 306, Fort Hall, ID 83203
Susan Hanson - (b) (6) , Pocatello, ID 83202
Gary Billman — IDL, 3563 East Ririe Highway, Idaho Falls, ID 83401
Doug Scott — CH2M, 59 Lilac Court, Pagosa Springs, CO 81147
Alan Prouty — J.R. Simplot Company, P.O. Box 27, 999 Main St., Suite 1300, Boise, ID 83707
Burl Ackerman — J.R. Simplot Company, P.O. Box 27, 999 Main St., Suite 1300, Boise, ID 83707
Jon Witt — J.R. Simplot Company, P.O. Box 27, 999 Main St., Suite 1300, Boise, ID 83707
Chad Gentry — J.R. Simplot Company, P.O. Box 1270, Afton, WY 83110
Fred Charles — Formation Environmental, 2500 55" St., Boulder, CO 80301



Laboratory Results Full Analyte List

Biological Selenium Removal Treatment Technology

Fluidized Bed Bioreactor

Week 21
Station >>| Influent Effluent
Sample ID >>] SC0916-LSSHS-IN001| SC0916-LSSHS-EF001
Date >> 9/2/2016 9/2/2016
Analyte Units
|mmemistry
Ammonia as N mg/L 0.026 U 1.09
||—Bicarbonate mg/L 180 180
lBiochemical Oxygen Demand mg/L 2U 2U
[[Carbonate mg/L 1U 1U
[[Chemical Oxygen Demand mg/L 5U 5U
[[Calcium, Dissolved mg/L 57.4 55.2
'mgnesium, Dissolved mg/L 22.8 22.8
Potassium, Dissolved mg/L 0.684 0.649
liSodium, Dissolved mg/L 5.37 5.34
[[Chloride mg/L 7.39 14.2
lIFluoride mg/L 0.25 0.238
|IHardness mg/L 237 232
[INitrate as N mg/L 0.45 0.18
[INitrate/Nitrite as N mg/L 0.446 0.267
Sulfate as SO4 mg/L 36.3 36.3
Total Alkalinity mg/L 180 180
Total Dissolved Solids mg/L 360 300
Total Organic Carbon mg/L 0.5U 0.667 J
Total Phosphorus as P mg/L 0.0398 0.166
Total Sulfide mg/L 1U 1U
Total Suspended Solids mg/L 2U 2U
[Wetals and Metalloids
Aluminum, Dissolved mg/L 0.0076 U 0.0076 U
Aluminum, Total mg/L 0.0076 U 0.0076 U
Antimony, Dissolved m§/L 0.00012 J 0.0000732 U
Antimony, Total m§/L 0.00012 J 0.0000732 U
Arsenic, Dissolved mg-;/L 0.000398 U 0.000398 U
Arsenic, Total mg/L 0.00043 J 0.000398 U
||Barium, Dissolved mg/L 0.0468 0.0316
|Barium, Total mg/L 0.0473 0.0317
|Beryllium, Dissolved mg/L 0.000047 U 0.000047 U
[[Beryllium, Total mg/L 0.000047 U 0.000047 U
lBoron, Dissolved mg/L 0.00723 J 0.00721 J
lBoron, Total mg/L 0.00746 J 0.00624 J
lICadmium, Dissolved mg/L 0.0000362 U 0.0000362 U
[[Cadmium, Total mg/L 0.0000362 U 0.0000362 U
lIChromium, Dissolved mg/L 0.00061 J 0.00007 J
lIChromium, Total mg/L 0.00061 J 0.00007 J
l[Cobalt, Dissolved mg/L 0.0001 J 0.00356
[[Cobalt, Total mg/L 0.00009 J 0.00345
lICopper, Dissolved mg/L 0.0000418 U 0.0000418 U
[[Copper, Total mg/L 0.0000418 U 0.0000418 U
lliron, Dissolved mg/L 0.01U 0.0316 J
[liron, Total mg/L 0.15 0.833
[lLead, Dissolved mg/L 0.0000554 U 0.0000554 U
[lLead, Total mg/L 0.0000554 U 0.0000554 U
Manganese, Dissolved mg/L 0.00048 J 0.0171
Manganese, Total mg/L 0.00049 J 0.0169
Mercury, @issolved mé/L 0.000017 J 0.000017 J
Mercury, Total mg/L 0.000113 J 0.000109 J
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Table 1.1
Laboratory Results Full Analyte List

Biological Selenium Removal Treatment Technology
Fluidized Bed Bioreactor

Week 21
Station >> Influent Effluent
Sample ID >>] SC0916-LSSHS-IN001| SC0916-LSSHS-EF001
Date >> 9/2/2016 9/2/2016
Analyte Units
||Molybdenum, Dissolved mg/L 0.00247 0.00665
lIMolybdenum, Total mg/L 0.0016 0.00624
[INickel, Dissolved mg/L 0.00062 J 0.00779
[INickel, Total mg/L 0.00031 J 0.00789
Selenate mg/L 0.102 0.00005 U
Selenite mg/L 0.000193 0.00338
Selenium, Dissolved mg/L 0.139 0.00613
Selenium, Total mg/L 0.127 0.00559
Silver, Dissolved mg/L 0.0000172 U 0.0000172 U
Silver, Total mg/L 0.0000172 U 0.0000172 U
Thallium, Dissolved mg/L 0.00009 J 0.0000657 U
Thallium, Total mg/L 0.0000657 U 0.0000657 U
|:Uranium, Dissolved mg/L 0.00155 0.00122
Uranium, Total mg/L 0.00158 0.00124
livanadium, Dissolved mg/L 0.00148 J 0.00041 J
[[Vanadium, Total mg/L 0.00146 J 0.00041 J
Zinc, Dissolved mg/L 0.000102 U 0.00474 J
|Zinc, Total mg/L 0.000102 U 0.00439 J

Notes:

Results presented are preliminary, and have not been validated at the time of this report.
U - Analyte not detected above the method detection limit (MDL).

J - Result is estimated.
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Table 1.2

Laboratory Results Focused Analyte List

Biological Selenium Removal Treatment Technology
Fluidized Bed Bioreactor

Week 23 Week 25
Station >>| Influent Effluent Influent Effluent
Sample ID >>] SC0916-LSSHS-IN002| SC0916-LSSHS-EF002) SC0916-LSSHS-IN003 | SC0916-LSSHS-EF003
Date >> 9/15/2016 9/15/2016 9/28/2016 9/28/2016
nalyte Units
General Ehemistry
Nitrate as N mg/L 0.45 0.16 0.44 0.2
otal Phosphorus as P mg/L 0.0141 0.574 0.005 U 0.214
otal Sulfide mg/L 1U 1U 1U 1U
Metals and Metalloids
Selenium, Dissolved mg/L 0.127 0.00534 0.126 0.00841
Selenium, Total mg/L 0.125 0.00534 0.124 0.00853

Notes:

Results presented are preliminary, and have not been validated at the time of this report.
U - Analyte not detected above the method detection limit (MDL).

J - Result is estimated.
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Biological Selenium Removal Treatment Technology

Table 2
Fluidized Bed Bioreactor

Field Water Quality Data

Week 21 Station >> Influent Effluent
Sample ID >>[ SC0916-LSSHS-IN001| SC0916-LSSHS-EF001
Date >> 9/2/2016 9/2/2016
Analyte Units
Dissolved Oxygen mg/L 8.26 7.4
ORP mV 237 171
pH SU 7.01 6.61
SC umhos/cm 471 481
Temperature C 13.06 12.83
Turbidity NTU 2.2 9.3
Week 23 Station >> Influent Effluent
Sample ID >>[ SC0916-LSSHS-IN002| SC0916-LSSHS-EF002
Date >> 9/15/2016 9/15/2016
Analyte Units
Dissolved Oxygen mg/L 8.51 7.61
ORP mV 219 180
pH SU 7.42 6.82
SC umhos/cm 480 472
Temperature C 13.13 12.79
Turbidity NTU 2.6 11.1
Week 25 Station >> Influent Effluent
Sample ID >>[ SC0916-LSSHS-IN003| SC0916-LSSHS-EF003
Date >> 9/28/2016 9/28/2016
Analyte Units
Dissolved Oxygen mg/L 8.23 7.97
ORP mV 203 177
pH SU 7.15 6.99
SC umhos/cm 464 481
Temperature C 12.88 13.68
Turbidity NTU 0.9 9.5
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